We studied the seasonal occurrence of the eriophyid mites in the domatia of Cinnamomum camphora leaves and the predatory mite, Amblyseius sojaensis, near the domatia. The eriophyid mites increased in number in June, followed by an increase of A. sojaensis. The number of A. sojaensis near the domatia was significantly higher when the eriophyid mites were present in the domatia than when they were absent from it. When the domatia entrance was experimentally filled with glue to prevent the eriophyid mites from being preyed upon, the density of A. sojaensis was significantly reduced. These results showed that the density of the eriophyid mites that inhabit the domatia affect the density of the predatory mite, A. sojaensis, that do not inhabit the domatia.
INTRODUCTION
Microstructures of plants variously affect small arthropods inhabiting the plants (e.g. Damman, 1987; Larsson et al., 1997) . One such structure is the domatia, the small space in the vein axil on the underside of leaves of woody angiosperms, which is typically inhabited by predatory or fungivorous mites (e.g. Pemberton and Turner, 1989) .
Micro-phytophagous eriophyid mites are known to inhabit the domatia of Cinnamomum camphora Linn. (Pemberton and Turner, 1989) . Preliminary observations showed the eriophyid mites (subfamily: Cecidophyinae, in identification) occurred in the domatia of C. camphora. These mites were seldom observed outside of the domatia. The predatory mite, Amblyseius sojaensis Ehara (Acari: Phytoseiidae), was observed near the domatia of C. camphora, but not inside it. The eriophyid mites collected from the domatia were preyed upon by A. sojaensis in the laboratory (Kasai, unpublished) . Thus, it is plausible that the density of the eriophyid mites in the domatia may affect the density of A. sojaensis near the domatia. In this study, we report the seasonal occurrence of the eriophyid mites in the domatia and A. sojaensis near the domatia, and the effect of the density of the eriophyid mites that inhabit the domatia on the density of a predatory mite, A. sojaensis, that does not inhabit it.
MATERIALS AND METHODS
Seasonal occurrence of the eriophyid mites in the domatia and A. sojaensis near the domatia. In order to monitor the seasonal change in the abundance of the eriophyid mites in the domatia and that of A. sojaensis near the domatia, we sampled 1961 leaves at random from three individual C. camphora trees on the campus of Kyoto University once a month from April 2000 to March 2001. We counted the number of the eriophyid mites in the domatia under a stereomicroscope by dissecting the domatia, and the number of A. sojaensis near the domatia (radius of less than 1 cm) with the unaided eye.
Effect of density of the eriophyid mites that inhabit domatia on the density of A. sojaensis that do not inhabit them. To examine the effect of the density of the eriophyid mites on the density of A. sojaensis, we conducted an experiment on a C. camphora tree on the campus of Kyoto University Density of the eriophyid mites inhabiting the domatia of Cinnamomum camphora Linn. affects the density of the predatory mite, Amblyseius sojaensis Ehara (Acari: Phytoseiidae), not inhabiting the domatia in September 2001. We randomly selected 120 shoots from the tree, and assigned them to one of the following three treatments: 1) the domatia entrance was filled with glue (woodworking bond, Konishi Corporation); 2) glue was smeared near the domatia entrance (radius of less than 1 cm) to confirm whether the predators avoided the glue; 3) no treatment (control). There were 10.04 (SEϭ 0.43) leaves per shoot on average. Forty replications were done for each treatment. We confirmed the presence of the eriophyid mites in the domatia prior to treatment. After 7 days, we counted the number of A. sojaensis near the domatia as described above. Figure 1 shows the seasonal change in the density of the eriophyid mites and A. sojaensis on C. camphora. A. sojaensis was observed near the domatia, but was not observed inside the domatia. The density of eriophyid mites in the domatia showed a rapid increase from May to June, and decreased sharply thereafter. After August, the density remained low until the next spring. The density of A. sojaensis showed a sharp increase from May to June and then decreased abruptly by August following the same pattern as observed for the eriophyid mites. No A. sojaensis were observed after November. The density of A. sojaensis near the domatia was significantly higher when the eriophyid mites were present in the domatia than when they were absent in May and June (Table 1) .
RESULTS
The number of A. sojaensis in treatment 1 (the domatia entrance was filled with glue) was significantly lower than that in each of the other two treatments (Fig. 2) . The number of A. sojaensis did not differ between treatment 2 (glue was smeared near the domatia entrance) and treatment 3 (control). This indicates that the mites did not avoid the glue.
DISCUSSION
The hypotheses advanced to explain the function of the domatia assume that it may directly benefit predatory or fungivorous mites inhabiting them (e.g. Willson, 1989, 1991; Walter and O'Dowd, 1992) . Many studies on domatia have also been based on the hypothesis that plants obtain benefit from reduced herbivore or pathogen attack by being associated with the predatory or fungivorous arthropods (e.g. Grostal and O'Dowd, 1994; Agrawal, 1997; Agrawal et al., 2000; Norton et al., 2000) . However, there has been no study on the effect of the density of the eriophyid mites that inhabit the domatia on the density of the predatory mite, A. sojaensis that do not inhabit the domatia.
The seasonal occurrence of A. sojaensis followed that of the eriophyid mites (Fig. 1) . A. sojaensis near the domatia was much more abundant when the eriophyid mites were present in the domatia than when they were absent from it (Table 1) . This suggests that the density of the eriophyid 618 A. Kasai et al. mites in the domatia affects the density of A. sojaensis near the domatia. In order to demonstrate this causal relationship, we experimentally controlled the availability of the eriophyid mites for A. sojaensis. The lower density of A. sojaensis in treatment 1 (domatia entrance was filled with glue) may reflect that these predatory mites could not prey upon the eriophyid mites inhabiting domatia as food (Fig. 2) . Since A. sojaensis cannot pass through the narrow entrance of the domatia, A. sojaensis may prey upon only the eriophyid mites that disperse from the domatia. The timing and amount of the eriophyid mites dispersing from the domatia should be clarified in the future.
The present study demonstrated that the density of the eriophyid mites that inhabit the domatia of C. camphora affects the density of the predatory mite, A. sojaensis that does not inhabit the domatia. However, further information on the life history of A. sojaensis remains to be examined in the future, such as whether or not A. sojaensis preys solely upon the eriophyid mites, and how A. sojaensis come through the season when the eriophyid mites are absent. Fig. 2 . The number of A. sojaensis per nearby domatia with 3 treatments. 1) the domatia entrance was filled with glue; 2) glue was smeared near the domatia entrance; 3) no treatment (control). Different letters indicate significant difference at 5% level by Scheffé's post hoc test.
